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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the waveguide which is one of the optical parts in a 

communication information processing field. 

[0002] 

[Description of the Prior Art] as the waveguide creation method — "— generally a method which is 
indicated by optical volume [ 18th ] No. 12 (1989. 12) p.681" is learned It is as follows if the general 
waveguide production method is explained briefly. 

[0003] The laminating of the lower clad layer 120 and the core layer 130 which make a quartz a 
principal component is carried out by oxidizing a silicon substrate 1 10 thermally ( drawing 4 (a)), and 
depositing and sintering a glass particle by FHD (the flame depositing method) on a silicon substrate 
1 10 ( drawing 4 (b)). Next the etching mask layer 140 for ******* ***i n g the core layer 130 is deposited 
( drawing 4 (c)) ? and a photoresist 150 is formed so that it may leave a predetermined pattern with 
photolithography technology ( drawing 4 (d)). A photoresist 150 is used as a mask, the etching mask 
layer 140 is ******* *** e d by reactive ion etching (RJE) ( drawing 5 (e)) 5 a core waveguide layer is 
********** ed by RIE by using the etching mask layer 140 as a mask, and a waveguide pattern is 
processed ( drawing 5 (f)). The etching mask layer 140 is removed ( drawing 5 (g)), and the up clad 
layer 160 which makes a quartz a principal component is deposited and sintered ( drawing 6 (i)). 
( drawing 5 (h)) The dicing of the desired portion is carried out and it leaves it ( drawing 6 (j)) 5 and an 
end face is ground and mirror-plane processing is carried out ( drawing 6 (k)). And a single mode optical 
fiber (SMF) 210 is mounted ( drawing 6 (1)). Thus, the waveguide is produced. 
[0004] 

[Problem(s) to be Solved by the Invention] The above-mentioned production method carries out the 
laminating of the lower clad layer 120 and the core layer 130 one by one, processes a waveguide pattern, 
forms the up clad layer 160, and is producing the waveguide. Since deposition and sintering, and etching 
are repeated in case these layers are formed, the process is complicated. Especially, etching processing 
of a silicon-oxide layer takes time, and the fault of being bad also has productivity in it. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
waveguide production method of this invention The 1 st process which forms the slot corresponding to 
the waveguide pattern on the substrates (for example, a silicon substrate, the substrate in which the 
silicon film was prepared) whose front faces are silicon, The 2nd process which oxidizes the silicon with 
which the slot was formed and forms a lower clad layer, It is characterized by having the 3rd process 
which forms the core layer which consists of a silicon oxide containing an impurity (what gathers the 
refractive index of silicon oxides, such as phosphorus and germanium) on a lower clad layer, and the 4th 
process which forms an up clad layer on a core layer. 

[0006] Moreover, after the 3rd process forms a core layer, it is good also considering carrying out 
flattening as a feature. 
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[0007] 

[Function] By the waveguide production method of this invention, the silicon on the front face of a 
substrate is ****** ****ed at the 1st process, and the slot corresponding to the waveguide pattern is 
formed. If this silicon is oxidized at the 2nd process, a lower clad layer with the slot of a waveguide 
pattern will be formed. At the 3rd process, the portion which the core layer of the silicon oxide 
containing an impurity deposited on this slot, and deposited on this slot becomes the core of a 
waveguide. It becomes the waveguide which forms an up clad layer at the 4th process, and has a 
predetermined pattern. 

[0008] If flattening is carried out at the 3rd process, while flattening of the irregularity of the front face 

produced by the slot will be carried out, the core layer deposited out of the slot is removed. 

[0009] 

[Example] The example of this invention is explained with reference to a drawing. The explanation shall 
be simplified about a thing the same as that of the above-mentioned conventional example, or 
equivalent, or it shall omit. 

[0010] The characteristic portion in the waveguide production method of the 1st example of this 
invention is shown in drawing 1 and drawing 2 . The 1 st example is explained using drawing 1 and 
drawing 2 . 

[001 1] First, a photoresist 150 is formed on a silicon substrate 1 10 so that it may leave a predetermined 
pattern with photolithography technology ( drawing 1 (a)). A silicon substrate 1 10 is ********** e d by 
reactive ion etching (RIE) by using a photoresist 150 as a mask, and the slot corresponding to the 
predetermined waveguide pattern is prepared ( drawing 1 (b)). In the case of this etching, it is CF4. It 
uses, carries out by flow rate lOsccm and the pressure of 3Pa for 15 minutes, and ********** s i n 6- 
micrometer depth. The etching mask layer 140 is removed ( drawing 1 (c)). 

[0012] Next, about 1200 degrees C and oxidation treatment of 240 hours are performed in the oxygen 
atmosphere (02+H2 O) which contained the steam for this substrate 1 10. The silicon of the front face of 
a substrate 1 10 oxidizes and it is Si02. A film is formed. This becomes the lower clad layer 320 
( drawing 1 (d)). A glass particle is deposited in FHD (the flame depositing method), CVD, or a spatter 
on a silicon substrate 1 10, and the laminating of the core layer 330 is carried out ( drawing 2 (e)). 
Phosphorus (P) is doped by this core layer 330 at about 5.0% of a rate as an impurity for gathering the 
refractive index of a silicon oxide. Moreover, it deposits so that a slot 190 may be filled. And the up clad 
layer 160 which makes a quartz a principal component is deposited and sintered by FHD or CVD 
( drawing 2 (g)). ( drawing 2 (f)) 

[0013] After this, it is the same as drawing 6 (j) of the above-mentioned conventional example or 
subsequent ones. If it repeats, the dicing of the desired portion is carried out and it leaves it ( drawing 6 
(j)) 5 and an end face will be ground and mirror-plane processing will be carried out ( drawing 6 (k)). 
Ajid a single mode optical fiber (SMF) 210 is mounted ( drawing 6 (1)). 

[0014] By this waveguide production method, since the slot 190 is formed in silicon-substrate 1 10 front 
face by etching, the configuration of a slot 190 is controlled very precisely. When it forms by RIE 
especially, formation of the slot 190 of a very good configuration is attained. Moreover, also about 
control of the thermal oxidation thickness (thickness of the lower clad layer 320) formed in the case of 
oxidization of the front face of a substrate 1 10, it is analyzed enough theoretically, and, also 
experimentally, is established, and it is possible to control thermal oxidation thickness very precisely. 
Therefore, the slot 190 ( drawing 1 (d)) of the lower clad layer 320 formed after oxidization of the front 
face of a substrate 110 has a very high dimensional accuracy, and the waveguide which the core layer 
330 deposits on this slot 190, and is made will become very precise. In addition, it expands, in case it 
oxidizes thermally, and it is Si02. What is necessary is to expect expansion beforehand and just to form 
doping layer 310a about this point, although a film is formed. 
[0015] Below, the 2nd example of this invention is explained. 

[0016] This 2nd example has the feature at the point of carrying out etchback and removing the 
unnecessary portion of the core layer 330, after carrying out the laminating of the core layer 330 in the 
1st example, and it attaches for it and explains it to this point using drawing 3 . In the 2nd example, it 
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sinters, after carrying out the laminating of the core layer 330 at the same process as the 1 st example 
( drawing 2 (e)) ( drawing 3 (f)). Although it has not appeared explicitly in drawing at this time, the 
hollow is generated into the portion with the slot 190 of the front face of the core layer 330. Flattening is 
carried out by etchback and the core layer 330 of the portion in which a slot 190 was not formed is 
removed ( drawing 3 (g)). This flattening may be the method usually used in the semiconductor process, 
and methods other than etchback are sufficient as it. Flattening by etchback is the method of carrying out 
the spin application of the fluid resist, applying a front face to a front face evenly, and imprinting this 
flat resist front face by RIE from on this. This method is a good method also with few problems that an 
effect is large and. The up clad layer 160 is deposited and sintered after flattening ( drawing 3 (i)). 
( drawing 3 (h)) After this, it is the same as drawing 6 (j) of the above-mentioned conventional example 
or subsequent ones. 

[0017] This 2nd example has the advantage that in addition to the advantage of the 1st above-mentioned 
example it shuts up and a waveguide with good and **, and a small cross talk and optical small leak can 
be produced. This is because the excessive portion of the core layer 330 is removed by etchback and 
light stopped leaking from a core to an excessive portion. 

[0018] Not only the above-mentioned example but various deformation is possible for this invention. 
[0019] For example, a silicon substrate is oxidized, although the lower clad layer was formed, a silicon 
layer is prepared on the surface of a substrate, this silicon layer is oxidized, and you may make it form a 
lower clad layer in the above-mentioned example. In this case, a substrate is not restricted to a silicon 
substrate but the substrate of other materials, such as sapphire, can be used for it. Moreover, what is 
necessary is not to be restricted to phosphorus about an impurity but just to gather the refractive index of 
silicon oxides, such as germanium. 
[0020] 

[Effect of the Invention] Since silicon is * ******** * e d, the high slot on the dimensional accuracy is 
formed and the core is formed using this slot according to the waveguide production method of this 
invention as above, the configuration of a waveguide pattern, i.e., a core, can be made with a sufficient 
precision. Therefore, loss of a waveguide can be reduced. Moreover, by the waveguide production 
method of this invention, since the composition is easy, a process can be made very simple. 
[0021] If etchback is performed at the 3rd process, since a portion with an unnecessary core layer will be 
removed, there can be few cross talks, light can close and eye ** can produce a good waveguide. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The waveguide production method characterized by providing the following. The 1st process 
which forms the slot of the predetermined pattern corresponding to the waveguide pattern on the 
substrate whose front face is silicon. The 2nd process which oxidizes the aforementioned silicon with 
which the aforementioned slot was formed, and forms a lower clad layer. The 3rd process which forms 
the core layer which consists of a silicon oxide containing an impurity on the aforementioned lower clad 
layer. The 4th process which forms an up clad layer on the aforementioned core layer. 
[Claim 2] The 3rd process of the above is the waveguide production method according to claim 1 
characterized by carrying out flattening after forming the aforementioned core layer. 



[Translation done.] 
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